The results of serial glutamic-oxalacetic transaminase (GOT) 
This work was supported in part by a grant-in-aid of the Washington Heart Association and a grant from the National Heart Institute, National Institutes of Health, U. S. Public Health Service. 790 which coronary artery disease was considered in the differential diagnosis and attempts an evaluation of the clinical application of this new diagnostic tool.
METHODS AN-D MAkTERIAL
In this series were included 201 patients with clinical or electrocar'diographic evidcnce suggesting coronary artery disease at the time of hospitalization, although the final diagnosis not infrequently absolved the coronary arteries. Blood samples were drawn for transaminase assay on at least 5 successive days after the onset of symptoms. In most patients serial electrocardiograms, er) throcvte se(limentation rates, and white blood cell counts were determinled daily and rectal temperatures recorded evsery 4 hours during the first few days. All patients were seen and in most cases observed (losely 1)b 1 The admission electrocardiogram showed a recent posterior infarct, and the initial GOT was markedly elevated. On the third hospital day the blood pressure fell from 160/110 to 92/68 and intravenous pressor drugs were started. A pericardial friction rub was heard from the third to fifth hospital days. On the fifth hospital day the patient became suddenly disoriented and combative, a reaction attributed at the time to opiates. Bibasilar rales were heard for the first time. No unusual changes in the evolving electrocardiographic pattern were noted. However, on the sixth day the serum GOT, which had returned almost to normal levels, rose dramatically to 270 U./ml. The remainder of the hospital course was uneventful.
The degree of elevation of GOT in group I of this series has not been useful in prognosis or as a basis for estimating the size of the infarct. The mean peak in the 12 cases coming to autopsy was 195 U./ml., only slightly higher than the over-all mean peak of 164 U./ml. The highest level observed in 3 cases with infarcts measuring less than 2 cm. in diameter was 191 U./ml., while in 9 cases with infarcts measuring over 2 cm. in diameter, it was 195 U./ml. 
Group II. Normal Electrocardiograms
Eighteen cases showed no electrocardiographic abnormalities during their course. Six of the 18 were believed on clinical review to be instances of coronary artery disease with angina, in the absence of infarction. In 4 of the 6 cases, the GOT was normal but the remaining 2 had clear-cut elevations and a curve not unlike the group I cases. A summary of 1 of these cases follows.
A.MI., a 33-year-old obese man, suffered 3 bouts of squeezing substernal pain just prior to admission, each lasting 10 min. and associated with perspiration, dizziness, and vomiting. Temperature, pulse, and blood pressure were normal and stable throughout the hospital course. The heart and lungs were normal. X-ray pictures of the chest and upper gastrointestinal tract were negative. There was no elevation of white blood cell count or erythrocyte sedimentation rate. The GOT, however, was 50, 80, 30, and 22 U. /ml. on the first 4 hospital days. The electrocardiogram remained normal. No convincing diagnosis could be attached to this clinical episode.
Two additional cases in group II showed increased GOT levels. In 1. the final diagnosis was acute cholecystitis with lithiasis. There was no evidence of acute hepatocellular involvement. Although it is possible that the rise in enzyme was due to the gallbladder disease, it should be noted that this was the only elevation observed in 8 cases studied with acute cholecystitis, the majority of which also had cholelithiasis. The second patient, with a discharge diagnosis of postural hypotension, was admitted because of recurrent attacks of syncope without associated symptoms. There was an isolated GOT of 49 U. on the fifth hospital day.
In 14 of the 18 cases with normal electrocardiograms the GOT was also normal. Thus, in 78 per cent of the cases, the clinical appraisal and the GOT results agreed in ruling against infarction.
Group III. ST-T Changes
Eighty-two patients had electrocardiographic changes involving the S-T segment or T wave, or both. The electrocardiograms were interpreted as showing either myocardial ischemia, left ventricular hypertrophy and strain. digitalis effect, subendocardial ischemia, or combinations of these. In no instance was the electrocardiogram sufficiently characteristic to justify the interpretation of myocardial infarction.
In 26 of the 82 cases the clinical and electrocardiographic data supported the diagnosis of infarction; in 21 of these 26 the GOT was elevated. Two representative cases are summarized below.
M.H. (fig. 4) , a 64-year-old woman with a history of occasional angina pectoris during the previous year, was admitted because of a severe episode of squeezing anterior chest pain lasting 1 hour. During the week prior to admission there had been more frequent bouts of angina. On admission the blood pressure was 135/85, the pulse 80 and regular. Fine moist rales were present at both lung bases. The electrocardiogram, which was normal a year before the present illness, showed ST-T changes of ischemia in leads I, aVL, and V4-6.
On admission the serum GOT was 90/ml., returning to normal by the third day. On the fourth hospital day the blood pressure dropped to 106/50. The erythrocyte sedimentation rate was 46 mm. /hour on the fifth hospital day. Six months later the electrocardiogram showed a marked reduction in the height of the R-wave in V4. H.W., a 56-year-old woman with a history of hypertension, frequent anginal episodes, and left heart failure, was admitted because of 3 days of persistent precordial and left arm pain. The admission blood pressure was 180/110. The erythrocyte sedimentation rate was 23 mm./hour, rising to 34 mm./ hour during the first week. On the fourth hospital day pulmonary edema developed, requiring digital- ization. By the second week the blood pressure had fallen to 100/70. The temperature remained normal. The electrocardiogram showed no abnormalities during the first 2 weeks. However, in the third week T-wave inversion appeared and progressed into deeply coved and inverted T waves in the anterior precordial leads. At admission the GOT was strikingly elevated, 250 U./ml., and returned to normal on the third hospital day. In this case, as in the previous 1, the early return of GOT to normal suggests that infarction may have occurred 1 or 2 days prior to admission ( fig. 1 ). It should be noted that the first electric evidence of infarction appeared 19 days after clinical and GOT indications of this infarction.
The entire curve was available for mathematical treatment in 14 The single minute area of fibrosis was considered inadequate to explain the acute hypotension and extensive electrocardiographic changes recorded. It is more likely that the peripheral collapse was due to the anesthesia and reserpine. Coakley, Alpert, and Boling have observed circulatory collapse during anesthesia in patients receiving reserpine. 12 The clinical and electrocardiographic appraisal was considered to be negative for (fig. 6 ), a 69-year-old man, was admitted on February 10, 1955 because of dull anterior chest pain of 4 hours' duration associated with dizziness, weakness, vomiting, and cold clammy sweat. On admission the blood pressure was 96/62 and pulse was 84. There were frequent premature ventricular contractions, and a systolic gallop was heard. The initial electrocardiogram was interpreted as right bundlebranch block with S-T changes indicative of an acute myocardial process. A repeat electrocardiogram 7 hours later showed only occasional premature ventricular contractions, the bundle-branch block and S-T changes having disappeared. All subsequent electrocardiograms showed only left bundle-branch block. The GOT curve was characteristic of that seen in acute transmural infarction.
One case with bundle-branch block was diagnosed clinically as myocardial infarction but showed no GOT elevation. In 3 cases with bundle-branch block the clinical review was negative for infarction and none of these patients had elevated GOT levels.
Of 22 cases with residual electrocardiographic changes from previous infarction 9 were determined on clinical grounds to be positive for infarction. Six of the 9 had high serum GOT and 3 were normal. The remaining 13 were not considered to be infarcts on the basis of clinical review. In 10 of the 13, serum GOT was normal and in 3 clearly abnormal. Two of the 3 died during their hospital stay but did not come to autopsy. The third patient had signs and * In one of these cases both Clinical-ECG appraisal and "GOT diagnosis" were negative but at autopsy 4 months later several old infarcted areas were found that could not be dated.
diagnosis with respect to infarction. A full discussion of each group has already been presented. It will be noted that for the complete series of 201 cases there is a final positive correlation of 88 per cent.
In this group of 201 patients, there were 24 deaths and 18 autopsies. Among the 18 autopsied patients, 2 were considered to be clinically positive for infarction, the electrocardiogram showing serial T-wave inversions. However, GOT levels were normal, and no infarction was demonstrated by gross and microscopic examination of the myocardium. In 2 other cases considered clinically negative for infarction but showing elevated GOT levels, large areas of acute myocardial infarction were found at autopsy. In 3 of the 18 cases electrocardiographic changes of the S-T and T type were present, but the episode studied was listed as negative for myocardial infarction. The serum GOT levels were normal, and at autopsy no acute myocardial infarcts were found. In the remaining 11 cases GOT was elevated, all were considered positive for infarction, and in 10 acute infarcts were found at autopsy. The 1 discrepancy turned out to be nonspecific myocarditis (Fiedler's), with diffuse rather than circumscribed myocardial necrosis. Table 3 summarizes the autopsy experiences in this study. It serves to emphasize that in every instance the "GOT diagnosis" and the pathologic diagnosis regarding myocardia] necrosis were in agreement.
Pulmonary Embolization Serum GOT was studied in 15 cases diagnosed as pulmonary embolization by clinical. roentgenographic, and electrocardiographic evidence. Eight of the 15 had consistently normal GOT. In 7 of the 15 the values were increased but none rose higher than 85 U./ml. In contrast to the sharp early rise observed in myocardial infarction, the rise in most of these cases did not occur until the fourth to the sixth day after onset of symptoms, often just preceding or concomitant with the appearance of icterus. The cause of the elevation is not clear but may be attributed to the pulmonary necrosis, hemolytic reaction, hepatic dysfunction, or a combination of these.
The elevation of GOT in approximately /2 of the cases of pulmonary embolism coincident with the appearance of jaundice in several suggests that the serum enzyme will be elevated only in those cases that go on to pulmonary infarction. This possibility merits further investigation.
DIscUSSION
In It has been reported'3 14 that the increase in serum GOT corresponds approximately with the size of the infarcted area. In the few autopsied cases in this series no correlation of this type was noted. However, the rise and fall of GOT during the first few days is so rapid that it is possible to miss the peak concentration in the serum. Further experience is necessary to evaluate the use of serum GOT in estimating the extent of cardiac damage.
Serum GOT promises to be particularly useful in cases like those in group IV, where the electrocardiographic picture is masked or distorted by a previous infarction or 
